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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a reagent, a method and a kit which are used for determining the 
expression of hTERT mRNA encoding active hTERT protein and improved more than already described 
method by permitting more exact estimation of telomerase activity. 

SOLUTION: This method is a method for determining telomerase activity in a human sample which 
comprises (a) acting an RNA derived from the human sample on an amplifying reagent comprising a primer 
pair (here, the above primer pair comprises the first primer complementary to one side of chain in a 
specific sequence of double strand hERT gene sequence present in a specific exon domain and the 
second primer complementary or substantially complementary to the other side of chain in the above 
hTERT gene sequence present in the specific exon domain), (b) carrying out an amplifying reaction, (c) 
measuring the formation of amplified products and (d) determining the amount of hTERT mRNA contained 
in the above sample derived from the result obtained on the process (c). The kit for determining hTERT 
mRNA contained in the human sample is used to detect the presence of the 6 domain of the hTERT 
mRNA for diagnosing and prognosing cancer. 
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h T E R Tafe^Ozi- (iB?IJ##1) 

1 gcagcgctgc gtcctgctgc gcacgtggga agccctggcc ccggccaccc ccgcgatgcc 
61 gcgcgctccc cgcrgccgag ccg^gcgctc cctgcrgcgc agccacracc gcgaggtgct 
121 gccgctggcc acgt-cgtgc ggcgcctggg gccccagggc tggirgctgg tgcagcgcgg 
181 ggacccggcg gctt::ccgcg cgctggtggc ccagtgcctg gtgircgtgc cctgggacgc 
241 acggccgccc cccgccgccc cctccttccg ccaggtgtcc rgcc-gaagg agctggtggc 
301 ccgagtgctg cagaggccgt gcgagcgcgg cgcgaagaac gtgciggcct tcggcttcgc 
361 gctgctggac ggggcccgcg ggggcccccc cgaggccttc accaccagcg tgcgcagcca 
421 cctccccaac acggtgaccg acgcactgcg ggggagcggg gcgrsggggc tgctgctgcg 
4B1 ccgcgtgggc gacgacgtgc tggttcacct gctggcacgc tgcgcgctct ttgtgctggt 
541 ggcccccagc tgcgcccacc aggtgtgcgg gccgccgctg raccagcrcg gcgctgccac 
601 tcaggcccgg cccccgccac scgctagLgg accccgeagg cguc^gggat: gcgaacgggc 
661 ctggaaccat agcgtcaggg aggccggggt ccccctgggc ctgc^agccc cggg^gcgag 
721 gaggcgcggg ggcagugcca gccgaagtct gccgttgccc aagaggccca ggcg^ggcgc 
781 tgcccctgag ccggagccga cgcccgttgg gcaggggrcc tgggzccacc cgggcaggac 
BCl gcgtggaccg agCgaccccg gtttcrgtgt ggtgtcacct gccaracccg ccgaagaagc 
901 caccrctttg gagggtgcgc tctctggcac gcgccacticc cacc-atccg tgggccgcca 
961 gcaccacgcg ggccccccac ccacarcgcg gccaccacgt cccrgggaca cgccttgtcc 
1021 cccggtgtac gccgagacca agcact^cct cnactcctca ggccacaagg agcagccgcg, 
1031 gccctccttc ctec^cagct ctctgaggcc cagcctgact ggcgctcgga ggctcgcgga 
1141 gaccatccct ctgggtccca ggccctggac gccagggact ccccgcaggc tgccccgccr 
' 1201 gccccagcgc cac^ggcaaa tgcggcccct gtttctggag crscrtggga accacgcgca 
1261 gcgcccctec ggcgcgctcc tcaagacgca ctgcccgctg' cgacctgcgg tcaccccagc 
1321 agccggzgcc cgcgcccggg agaagcccca gggctctgtg gcgccccccg aggeggegge 
1381 cscagacccc cgccgcccgg tgcagctgct: ccgccagcac agcsgcccci ggcagg^gza 
14 41 cggcttcgtg cgggcctgcc tgcgccggct ggtgccccca ggcc^ctggg gctccaggca 
1501 csacgaacgc cgczzcczca ggaacaccaa gaagttcatc ccccrgggga agcargccaa 
1561 gcwctcgctg cacgegc^-ga cgtggaagac gagcgtgcgg gaciigcgctr ggc-gcccag 
1621 gagcccaggg gctggctgtg ttccggccgc agagcaccgt ccccg^gagg agarcccggc 
1631 caagttcctg cac^ggctga tgagtgtgta cgtcgtcgag ccgcrcaggt cttrcLtcca 
1741 tgccacggeg accacgtrtc aaaagaacag gctctttttc caccggaaga gtgtcrggag 
1801 caagttgcaa agcattgcae tcagacagca crtgaagagg gtccagctgc gggagccgcc 
18 61 cgeaccagag gtceggcagc ercgggeagc caggcccgcc ccgc-gacgt ccagaccccg 
1921 cutcatcccc aagcccgacg ggcrgcggcc gattg^gaac a-ggacnacg tcgtggc=gc 
1981 cagaacgttc cgcagagaaa egagggccga gcgtctcacc tcgagggtga aggcaccgcc 
2041 cagcgtgctc aac^acgagc gggcgcggcg ccccggccrc crgegcgcct ccgcgccggg 

[«2] 40 
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h T E R Ti§fe^g)3— KB5?IJ (BB?IJS-^ 1 ) 



2101 cczggacgat atccacaggg cctggcgcac cttcgtgctg cgcg-gcggg ccceggeccc 
2161 gccgcctgag ctgcactwtg tcaeggcgga wgtgacgggc gcgracgeca ccarccccca 
2221 ggacaggctc acggaggcca tcgccagcat catceaaccc cagaacacgt actgcgrgcg 
2291 tcggratgcc gtggcccaga aggccgccca rgggcacgtc cgcaaggcct tcaagaccca 

23 41 cgtctctacc crgacagacc tccagccgta catgcgacag ttcgtggctc acccgcagga 
2401 gaccagcccg ctgagggatg ccgtcgtcat cgagcagagc rcccccctga atgaggccag 

24 81 cagtggcctc ttcgacgtct tcctacgctr catgtgccac cacgccgtgc gcatcagggg 
2521 ceagtcccac gtccagtgcc aggggacccc gcagggctcc atcc^ctcca cgctgccc-g 
2581 cagcctgrgc tecggcgaca tggagaacaa gctgtttgcg gggswtcggc gggacgggct 
2641 gctcc^gcgt trggcggacg &T:ttcttgzt ggrgacacct cacc'caccc acgcgaaaac 
2701 CLtcctcagg acccrggrcc gaggtgtccc tgagtatggc tgcgnggtga acttgcggaa 
2761 gacagtggtg aacttccctg tagaagacga ggccctgggt ggcacggctt ttgttcagaw 
2821 gccggcccac ggcc^attcc cctggtgcgg cctgctgctg gacacccgga ccctggaggc 
2681 gcagagcgac tactccagct atgcccggac c^ccatcaga gccegtcuca ccttceaccg 
2941 cggcttcaag gccgggagge acazgcgtcg caaactctT:t gggg^ctugc ggctgaagcg 
3001 tcacagcctg tttctggatt tgcaggtgaa cagcctccag acgg-grgca ccaacarcta 
3061 caagarcctc crgctgcagg cgiacaggcc rcacgcatgt gtgczgcagc tcccatrtca 
3121 tcagcaagtt tggaagaacc ccacettctt cctgcgcgtc atczctgaca cggcctccct 
3181 crgcractcc atcctgaaag ccaagaacgc agggatgtcg ctcggggcca agggcgccgc 
32<1 cggccctctg cccccccagg ccgtgcagtg gctgtgccac caagcattcc tgctcaagct 
3301 gactcgacac cgcgtcacct acgtgccacc cctggggtca ctcaggacag cccagacgca 
3361 gctgagxcgg aegctcccgg ggecgacgct gaccgccccg gecgccgcog ccaacccggc 
3421 ccrgccccca gecctcsaga ccatcctgga ctgatggcca cccrcccaca gccaggccga 
3431 gagcsgacac caccagcccc gtcacgccgg gctcracgtc ccagggaggg aggggcggcq, 
3541 cacacccagg cccgcaccgc cgggagtctg aggcctgagt qa<3zgzzz<sg ccgaggcc^g 
36C1 catgtccggc tgaaggc;:ga grgtccggct geggcctgag ccagrg^cca gccaagggcc 
3561 gagrgzccag cacacccgcc gtcttcactt ccccacaggc tggcgctcgg ctccecccca 
3721 gggccagccc tzccwcacca ggagcccggc tuccactccc cacazaggaa tagtccatcc 
3761 ccagatzcgc cattgrzcac ccctcgcccc gccctccttt gcczzccacc cccaccawcc 
3841 aggtggagec ccrgagaagg accctgggag ctctgggaat tcggagtgac caasggtgtg 
3901 ccctccacac aggcgaggac cctgcacccg gatgggggtc cctgtgggtc aaatcggggg 
3961 gaggtgctgt gggagcaaaa taccgaatac argagttttt cagcrctgaa aaaaa 



[0 0 3 0] tuKh T E R Tiie^O 1 efScOx^-VV 
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275 
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1629 


1824 


196 




1825 


2005 


181 


X:tV>5 


2006 


2185 


180 


X*V>6 


2186 


2341 


156 




2342 


. . 2437 


.96 


X:*V>8 


2438 


2523 


86 




2524 


2637 


114 




2638 


2709 


72 


x^V>ll 


2710 


2898 


189 


X4=-V>12 


2699 


3025 


127 


X:^V^.13 


3026 


3087 


62 


X+V>M 


3088 


3212 


125 


x4rW15 


3213 


3350 


138 


X:*.V>16 


3351 


4015 


665 



[0 0 3 2] *:fg0^O^affitCfeV^r. tuteh T E R T 

t^T. mi^(o^mt:^-') ^^'^-'^mmK^ts (pcr) ^ 

ffil/>T?T^n:5o :J^U^^— IfSmSJS (PGR) tc<J; 

83. 195^;^4, 683. 202^; SO'll 4 , 
9 6 5. 1 8 8-^tCfE«c^nT43D : "tH^n. ^mic 

6^jS:P CRO:;5-?iSt/Sffl^feKLTl.^^. HitS^n/c 
^< ^?:>>CKC)t?lJiis PCR Applications, 1999. (Innis et 
al . . eds . , Academic Press . San Diego) . PCR Strate 
gies, 1995, (Innis et al., eds.. Academic Press. S 40 
an Diego) ; SCfPCR Protocols. 1990. (Innis et al. . 
eds . . Academic Press . San Diego) IC MtB ^ C tl 

II6^^B6^#. fl'iJ^tfPerkin Elmer (Non^'alk, CT)(i. 
PCRUm^m^L. ^LTPCR<7D:/Dh3-;l/;£:|g 

[0 0 3 3] R N A(7Dtg*iti. mWlz. C5^iJ^tf^^;l/X 
ff^r-^^o Wicttf^Ll^mmzi3\^^T. hTERTOm so 



m&jt (RT-pcR) ^fflv^TtTt>n. cnit^m^ 

f^S5, 3 1 0. 6 5 2^;ll5. 3 2 2. 7 7 0-^; 
^5. 5 6 1, 0 5 8^:^5, 6 4 1. 8 6 4^;;^ 
tf^5. 6 9 3, 5 1 7^lCfEfc^nT*5t). t>-rtlt 
5lffltCci:^T*0>gfflStcmAne)n§ i±:Scmyers an 
d Sigua. 1995, PCR Strategies 5^t S/'c#P.80 
C^) o 

[0 0 3 4] tuiao.i^U;^v--ifams/S:ai»^bu^Jt 

^Z^y-tr^r (Walker et al.,1992. Proc. Natl. Acad. 

Sci. USA 89 : 392-396. Walker et al. 1992. Nucleic 
Acids Res. 20 : 1691 -1696s RXS^mm^^S, 4 5 

5. 1 6 6^) stf^^tcsoxiiini^^^^. cnti 
^mm^ms, 437. 990^:^5, 409. 81 
smmrJicms. 399, 4 9 1 ^ ; (TA 

S) (Kwoh etal.. 1989. Proc. Natl. Acad. Sci. USA 8 
6 : 1173-1177) SD'gfi:iE?«Mt!i (3 S R) (Guatelli 
et al. . 1990. Proc. Natl. Acad. Sci. USA 87 : 187 
4-1878 &CFWO 9 2/0 8 8 0 0) ^^/uT:J3'; ; C 

ramson and Myers, 1993, Current Opinion in Biotech 
nology 4 : Al-AllC-^^b^X^O . Cnti^lffltCcfco 

[0 0 3 5] mBi(Dmm^^^^^mmcmmt^rci6 




15 

[0 0 3 6] :/a-:r{c»-:5<73a*^»tH^O{4. 7' 

h'-y hyoy hT-y't^m^ii. ^m^VffHS, 3 1 
0, 89 3^:115, 451. 512^:&l>*^5, 4 
6 8. 6 1 3^JCfe«$nT*3»3, cnP)«^*^^*tl^ 

? iffl J; o T*B^.ffl«icsaAn p>n€.„ 

[0 0 3 7] ya-i/lcS-:?^:^?*^^^^ 
T, &mii "T a q M a n " X« " 5 ' 7 U-T— tfr 

0, 015#:m5. 487. 972^: Rtfm 5 . 8 
0 4, 3 7 5^; MUFlCHolland et al. . 1998. Proc. 
Natl. Acad. Sci. USA 88 : 7276-7280 tCfSK^tlTio 

lEOT a qM a nZ-y-fe'i'tciol-'T, mmi^rcm^\Hr' 

:7*<D N A^fig<0/-c46«7'-7-r v-i; LTi!l< C ir^te 

X+y 7 ^ UT— <f jSI^^Wr i) D N A U ^ 5— tf, 
0!J^lf T t h DN AjKU;^^— tf*ffll/-'Tift>n5o 

-:ft)'^. DN Ad<'J^^-Hf05' A^e.3' -^cox^^y? 

[0 0 3 8] M^^^!|^*^fi6^t-«ltb-r-2>f=46fi:3S^ 
%V>-rn7!)>(D7?ffi«r, 8mIS<0T a qMa n T-vfe-YtCf^ 

i&i(Dp!km(omyt^mifft^ctti^r'^^c wis 

■tf0 5' *^e>3' ■^©x+y^i'bZ— fe"?g14(CJ:i.8i) 
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9 1, 0 6 3^RO*^5, 5 7 1, 6 7 3^ti. 

[0 0 3 9] ^a^JfflST'Sftve^ (kinetic) P C Rffit L 
XMRttl. S)t>ii^fg4>T-£D-*ilDNA<D^|t«{c 
*3i^Sig:;*:*S5^B-rs c: tic J: OiilSLrc^^Otg:^^: 

10 Higuchi et al.. 1992. Bio/TechnoloRv 10 : 413-417 
: Higuchi et al. , 1993. Bio/Technology U : 1026- 
1030 ; Higuchi and Watson, in PCR Application, Sup 
ra. Chapter 16 ; ^mmf^ 5 . 9 9 4. 0 5 6^: 

muiicmmvf'j^mm 4 si. z i s^Rzsms i 2. 

M<txf^i?<i7A (E t B r) &DFffi<ODN ASg^SSif* 

-*^DNAtciS^bfci:*{c5^-rs mizLfcm^ 
[0 0 4 0] *ai<Dgif<D^s*iiaju^-&?^MiB<DS«ti^ 

[0 0 4 1 ] ^aW^«i+a. t9:AL^c:IS*4C»-9-^XX 

h T E R Tmrnicft-r^Bwii. 3 > h o-zwae^^ 

NAcoa®> 34a;LfciiJ^%ii«-rSo hTERTi^Jm 
40 RN A<DH-»L/j:jSfi(±, M*^«©-9-'('X©J4iz: L/iiByS 

[0 0 4 2] mi<Dim-m&m^im-r^rcibi!:i^mt^ 
■t^hrcibicmm-t^Kit^. itstDun^r-y'^^t^ 

-•^T.i'-S.'y^X' *s »tL<{4|3l-©-9— 

50 sjswoE^ta^s/Nb-rsfc?.'?. rteps 




(10) 



17 

[0 0 4 3] tijfBC)<l*fflJS^<^fi-r^fca6l^:{?ffl-r^ 
§ rtgP».^3b^ 5) L fc ^7 :^ , SlSa^ 4o 

[0 0 4 4] p^?\^mm^m\^^^. mm^^i^i^fc^Mri 
Mmm^m5. 219, 71 y^Rtf^s. 4 7 

6. 7 7 4^. MOncWang and Mark, 1990. PGR Proto 

cois^cf effi^ nr^ t) . c n ^ n^*n? i « cfc o t 

[0 0 4 5] it*iJKiC<ojE^ffi^*. :ft§ye^icSrMT^^ 

[0 0 4 6] m^r^'nm'h\ mmK^t^(o^m\±^^i^'^ 
wmMHo 8 6 6, 0 7 1 ^SiXsmm^M^m^mm 

0 9/0 3 9, 8 6 6^tCfaK$nT:feO. cn^titt 
3' *iSXti:^<Difi«IT% 7 b:^"^ KOX^-V 
[0 0 4 7] RN AOifi'UlCiiLfcK^^iOilSiffitis ^ 




!t#P?a 2 0 0 1 - 2 0 4 4 8 3 
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[0 0 4 8] *560^<7D7iJ£tC:^V^T. 1i6^nSi^ii^ 
> 7 o±r^Xti:x^y > 8 (DTr^iiOi^-rn;6'»TvN-r y U 

E R T F-rS h T E R T(7DmR N A IC 

>r*-r^r^±L:rci|tS14«riS«L. ^LT^<?D*gm. hT 
E R TOmRN A5€31^Dlx--s;l/^cSc5l/^/cT■^;?i^— -tf 

[0 0 4 9] WtL<ti. 1f6^^^tix^V>8rtTVN 

>'N-i' y^u t^VX-rs *^A.T'^s V- 

^^ffli^Tti*l^nSo x:^yy7^7)±?%TvN 

-YyU^rVX-r^y^-Y^— x^y>8rt*T:vWy^ 
Ui$fVX-rs:/^-r*^--i:-3^^^<^^*^^ hTERTO 

[0 0 5 0] #tcjff^Lv^y'^-rv-^[»tti:. ±?scoy'>^ 

-fv-. SYCl 1 18 (BB?iJ#^5) (x4^y>6rt 
CO. 2 3 11-2 3 2 5fiLCDiB?iJtC/N-ryU:$?VX*r 

s) . m}'Tm.<D'f^^^-. s Y c 1 0 9 7 (le^ijs 

^4) (x:^t^yV8rtO. 2 4 8 9 — 2 5 0 effiCDBB^U 

tc/N^yu^?vX"r^) :b^e>«^c cne><^7'^-r*^- 

(?Dy^>r*^— tis h TERTOmRN AcDi^lcja^M^ 
[00 5 1] :^^m(0 1 -::5iOSsaii:4oi^T. lulBcOti*s 

-y^ffl v^s >^ N-r y u -If- >^ 3 y cfc o T^^aj ^ n 

[0 0 5 2] *0^«fflStCfBKOTa qMa nT^y^^B 
D-yti:. WSL<«^1 5~*^505?^b:t^K<OS 
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^'^-e^^o yD-:/ii. mB^(Ommmi^l^(D. hTER 
T R N A tclKffitcJiti^Mfi^tCtatieq^^lgt^Sr^A. 

[0 0 5 3] »SLl^SHSti:*5V^T. fijieT'P-T^ii^ io 

{i:x4^y y 7 -x4^y > 8 cDX7''^-l'Xa5ffi^#CjMi^ 

T E R TJctSl-rS i:V^3M^§{SIE*S«*r§o 
[0 0 5 4] ilftcW^LV^T'P-yBE^Uti. *0^^SO 

[0 0 5 5]±a?L/c. y^u-ytcS-:5<T^y-tr-YOJK 
pltgJfe tliS^SiiAO C ^ J: T^f ISf ^ C ^ ii^X # 

sm^ffisis^. mm c-asice l i s at^ai^ 

[0 0 5 6] *:fTl0^ii*/c. ^fgBJCiT^S^^fig-r^/c 
tc, *B^fflStCHBSOh T E R TOmRN A(D. 

M) . PCRXti>'N^yU^?Vif-v'3 VSlSlcSL^c 

[0 0 5 7] y^icmTT.t^^^mcomit. Mtts^'^^j^s 



20 



[0 0 5 8] 

h TERTcOmRN AO^fflO/cfeO. 



tiToyp hn— h T E R TiOmRN ACO^atC 
^nt^<$ffl(Dfc«)CO. k: hlf?4S5KO^R N Acoiagitc 

[0 0 5 9] laStElgtl/^T. tljtEiS?StitO^R N Aiiig 
^gJ6g(C7t^^^g^2 6 0*:^y;?^-^~cOi^g (O 
D260 ) T\ n^e^^yp hcn-^btcm^S'J^-r^C^ 
tc:J:-DTi*^*n§o fe^t^ti. tufBH*4'f^0^RNA 
iggti. R i b o G r e e n (iS^J ^S^^^ h (Mole 
cular Probes. Eugene. OR) ^ffll/^Tj^^*r ^ C ^jb'^T 

:^mmmicmm(ommic^i>r. sjt l < t^*^ 1 0 0- 
2 0 ongco^RN A>^M^ffl^n^o 

[0 0 6 0] A. mmjik 

^ R N A ^Tel-Test . Inc . (Friendswood , 7X)<DRN A 

z o 1 mm) ^m\^^r. mm^f^-^mmr^ctf^'^x 

1) 2ml(^RNA2 0 1 ^i-eHMSL. 

2) 0. 2inl<0^PPvt>;l/A^JPx.> 1 5#FaiitfL< 

iSML. 7j<±T55i'Pei^>'4^ri--<-h*r^o 

3) 12. OOOg. 4''CTM 5 5^rBl3i^D-ri>o 

4) ym^mLi^miz^to 

5) ^S«7)^yyP>^V-;l/^iP^. ^LT4*CTM 5 

6) 12, ooog. 4x:v\ s^m^^y-r^o 

7) ±m^m<o 

8) I111IO7 0%Xi$?y— ;l/^tt®tciP;^^o 

9) 12. ooog. 4x:x\ 5i^PS'Mi^ir^o 

1 0) ±5f^^^tc|8^<, 

1 1 ) rtm^mmicttm-^^^o 

12) RN7— If'^'&^^cl^Ha O^Tn^Mt^o 

[0 0 6 1] B. mm, 

^RNAti. H i gh Pure (fSH) RNAJ§^*4^ 
y h (Roche Molecular Biochemicals. Indianapolis, 

IN) ^ffli^T. mm\^^mBMmicm\ mm'^mm-r^ 

[0 0 6 2] C. m 

1 ) 5 OiDl(OK*lH]lR-r^o 

2) E*>tc. 1. OOOg. SST'l O^JHJS^D-rSo 
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4) SOmmTcDPBS (C a St/M g*^ ^S: 
l\ MS?^^<0> ^gO. D u 1 b e c c oOU>»S 

6) 1 . 0 0 0 g. SrST' 1 O^^K^^D-r^o 

7) e-^'Vh^fflV^Ts 1WlC±«^l^<o 

8) 1-1. SnilOP B s^sic?5*rc 

1 0) 1. 5ml(OE p p e n d o r f WtC^ 

1 1) 1 . 0 0 0 g (Eppendorf MicrofugeT 3 . 5 0 

Orpm) . ^^T2^^K^^^-r§o 

1 2) e-^^y h^ffiV^T^^tC. RZfitm^U.'tCtfS: 

1 3) ttS^. 2 00 /i l(0PBS4»TS!gaU 

T4oo/ii<^High Pur emmmmmm^tu^ 

So 

1 5) iat>{c-7 o^T^fs^-rSo 

1 6) H 1 g h Pure (S®) R N A#gt4^^y h 
S Y C 1 0 7 6 (BB?US#2) 
S Y C 1 0 7 8 (gH?iJ#^ 3 ) 
[0 0 6 6] ±857'^ -TV-, S Y C 1 0 7 6 (gB?'J# 
^2) ti. X:^»^y>'6rtO> 2 3 0 9 — 2 3 2 SfficDiE 
JiJlc/Wy^U^^^VX-r^c TSty-^^v-, SYC 1 0 
7 8 (@S^iJS^3) ii. 3i^y>9rtCD. 26 15-2 

6 3 HiLOi2?utc/N-r:/'j^$'VX-rSo cnecD:/^'^ 

V— ti— j^tc. ^^gOhTERT mRNAiH5»JO/3 
fi^^^O. 3 2 3 7 U:^ ^ F<^)^^iaOt§>li%fl*jg 

[0 0 6 7] mm 

^n^tlOP C RtgtMti. 1 0 0 /xlcD'&f+SlSffiaT 

1 0 Ong K*4RN A 

5 OmM B i c i n e, pH8. 2 

1 2 5mM KO A c 

8% ^^U-fea— ;]/ 
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(Roche Molecular Biochemicals , Indianapolis, IN) 
^ffll^T. ^RN A?:i@ffl-rSo 
[0 0 6 3] m2 

)3ffiigt5g*rS7'^-r x'-:&fflV^fc hTERT mRN 

[0 06 4] MS 

10 tg*iti. i;(T^oK*^^fflv^T^Tofc : 

1. i^hTERTiie^^:3-Ff SBE?iJ^#t?$E^:/ 
^7.^Vf)^^mmLrc. hTERT5Si/'-r>r:/<Dn>h 

;l/mRNAC0. jl^fpf^TS^So 

2. Clonetech (Palo Alto, CA) t^^bMXLrc. \^hM 
BiSfflBg**O^RN Ao 

(K 5 6 2) i^cD^RN Ao 

[0 0 6 5] m'^y^^^— 

ButeOhTERT mRN A«i^<?:)ii*Iti:. 5' 
20 3' (DEfqir'^-r. J^T^^)7'^-r•^-^fflt^T^T^?'c : 

5' -CATGGGCACGTCCGCAA-3' 
5' -CGCCGAATCCCCGCAAA-3' 

4idM Mn (O A c) 2 

2 0 0/iM dATP, dGTP, dCTP 

400/iM dUTP 

2 0 OnM ^:/'^>rv— 

1 /I g/ml «{tX^>?^7A 
2:3.x^yF UNG* 
30 lOZ2.-yh rTth DNA:^U;^^— if* 

• Hoffmann-La Roche K^^Xm^RlfMT&^'^n. ^ 

LTPerkin Elmer (Morwalk. CT ) 

(Oo 

[0 06 8] tfiHSiSti. GeneAmp PCRi^X 
•rA9 6 0 Oit— v;l/^>i'^^— (Perkin Elmer. Norw 

alk. CT) mmLtz^mm^jiii&mmm^ixric 



[0 0 6 9] 



6 0-9--r^;l/: ^14: 

[0 0 7 0] >y;i/gMjgci&a^i^ai 

ififiJ^lS^^if^ (5 /X 1 ) ti. T;^^P-xy;l/m^?3cli!j 
tCj;oTfl?1?TLfco 3% Nusieve GTG& 
t>\ 0. 5 g/mlfO*{t;x^v^^A (Cal Biochem. L 
a Jolla. CA ) 5:^t?0. 5%7:^*a— X (FMC Bio Pr so 



5 ovr zi&m 

9 S^'CTli^m 

6 2 3 055^^01 
9 5"CT 2 OfJ>m 

6 0*G7: 3 0#P^ 

7 2*G 

oducts. Rockland. ME) ^?]/^^ 0. 5 fi g/ml(D0:it 
JL^iy^L.^^tS. 1 X T B E (8 9iDMTris-4->^^S 
t/2. 5mM EDTA2-:^FU'>A. pH8. 3) co-7> 
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[0 071] pBR32 2/M s p 1 ~^m^^^- (Ne 
w England Biolabs. Beverly. MA) It^X^— :Jb— 

p B R 3 2 2/M s p 
2X10^ :i\f—(Dh 
2 X 1 0* nkf— Oh 
1 0 0 ng(OmB R N A 
1 0 OngcDK 5 6 2 



1 

2, 3 
4. 5 
6. 7 
8, 9 
10,11 

[0 0 7 3] ^hTERT^On-KiB?y^'sty> ^l^v^x 

entitle. m-oii*i*^*&^fcfc^L^co 

[0 0 7 4] mm. b->6-7. RtfK5 6 2. 

>8~90ii*Sfi:. 3-::5CDM:^^-9--rXO. hTERT 
m R N A O X 7"^ -r 7. ^Si* ffl ^ -r ^ 3 

m<0 hTERT mRNA ^TDXy-^-T 

X9^x:/^-^:^^mw(Dmm:h-ib'^m^n^. 1417 

[0 0 7 5] ^§y^^^:^v^:3>'hu-;l/Oig*iti> |W] 

[0 0 7 6] >6 — 9tC:feV^T^?>n^J:'9tC. h so 
TERT mRNA (;Dfg^gco^S^cSr:5u^/'c'r a p« 

■tf'ffi1±0«itli:> m^tm^(Drr) R N Aiii^^cO^:^^rStt 
h T E R T^V^^^M^rn-KT^^OT, JEfiiTii^t^ 

egtC^ iStth T E R T^>'>'^^M^n-K*r^mRN A 
^#0. cfc'9;^^5&2OC07^^^P<>h<D±iitii;&PI^*r 

S Y C 1 0 9 7 (iE^iJS^ 4 ) 5' 

[0 0 8 0] fijieo±8fi:r^-rv-. sycio76 

(iH?U#^2) (i. x4^y>'6F^02 3 0 9-2 3 2 5 

SVC 1 09 7 (iB3?'JS^4) it. x^V>8rtt7) 
2489-250 6ficOiE?'Jtc^N^>^iJ^VXt-^o C 
neo>^-7^ x'-ti:— Jitc, hTERT m R 

NASSJUtcS^-r^ 1 9 8>?i7l^;t^K^^it?gcDti*i«: 

[00 8 1] ifMStmyig 50 



[0 0 7 2] MS 

i^^s?^:^''- 

T E R T ^ V h D-;l/R N A 
TE R T4^>^x-<:/r3Vha-;l/RN A 

RN A 

§C^tcJ;^T. hTERT m R N A 011^%^*^ 
^7?ffi(i^ ffitth T E R T^>^^^M^:3-K'r^mR 

R T ^ F-r^ hTERT mRNA <D^ 

So 

[0 0 7 7] M3. 
aith T E R T^>y^^«^a- K-rSm R N AcQjitR 

}S14h T E RT^:y^^^n^u- F-rSmRN AcOSiR 

[0 0 7 8] MS : Jititi. J.:^T<OMP^ffll^TtT-p 
/c : 

1. hTERTvi<^^-r-<P^:3VhD-;l/mRNAtDjl3t 
(LNC a p) lOOngtDi^RNA 

3. m\\zwM<om\cmm\.rz. ^j^mmmk CKse 

2) fi^CD. 1 OOngcO^RNAo 

4. bhflSaSJifla (Clonetech (Palo Alto, CA) ) 
1 0 OngtO^RN Ao 

[0 07 9] mm-fy^^- 

SuIghTERT mRnJK(Dm^(0^mt. ±aiL/c± 
SSy^-Y-^-S YC 1 07 6 (SSm^2) 5' 

6 3' osEi^T^x-r. uTcoymf^^-^-h-mzm 

GGCGTGGTGGCACATGAA-3' 

tfilitis fl?lJ2JCfBitLfc<ttCfTt\ cnei. SniMcDMn 

(OAc) 2 ^KJtm-^m^Tmmu ^ltjSs^^ 
<DU->\c^if^m2ms(D^'<X(r>'^^^- (1 ooig 

SJ^O-^^*^. Life Technologies. Rockville. MD) O 

[0 0 8 2] ft^^im^^mzic^.'to iy-><Dp\^m 
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2 0 0 1 - 2 0 4 4 8 3 
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1 

2 

3. 4 
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5. 

7. 

9. 
1 1 » 
1 3, 
1 5, 
1 7, 



6 
8 

1 0 
1 2 
1 4 
1 6 
1 8 



[0 0 8 3] >3~l 4 icm entitle:, ^Ti^K 
5^(?:)tgitii7b'^. ^Jg^n^ 19 8 7^ FO^fe^«K3JC 

[0 0 8 4] 2 tcffiSiOSfCti:. *M6^iC 

2-5^0. ^^SOhTERT m R N A tCffi^-T 

:5c:a:7!)^T#^o MSWli:. rStth T E R T^>/^^K 
tct@S'r;g)^^ficOmRN A^Otf'liilcS^l^'r^. ^ 2 

-To 

[0 0 8 5] m± 

S Y C 1 1 18 (iB?"JS-^5) 
[0 0 8 8] tuf2^0±»ty'^-r*x'-. SYC1118 
(lE^^iJS-^S) Ji. x:^y>6rt^0 2 3 1 1—2 3 2 5 

SYC 1 0 9 7 (iB2?iJ#^4) ti. JL^VyS\^<D 

neiD:/^-r^-(i-*ltC. 5t^ft<DhTERT mR 
N A P mm.^^tS. 1 9 6 ±gS5*O^^Jf%l<^ii*i 

[0 0 8 9] SYC 1 1 1 8 (iB?iJ#^5) (^)3' ^ffl 
7^b:t^Kti^ 3' ^iffi7<^l-*^F^Op- t e r 
C S 1 2 (Sa?US^6) 5' 

[009 1] mt^<DT a q M a n B^X*(0^&^^^^^ 
t^Tzmc. tijKyD-7'*2O0^Jt»3f4TlSiSL 



p BR 3 2 2/M s p I^i-P^^^- 
1 OOlgSW^D^^- 

2X10^ nt!-cDhTERT4^v/^'r-<'y:3>hD— ;bRN A 
2X105 ne-tDhTERT>i^i^'r-r y^nvFn-;l/RNA 
2X10^ ne— OhTERT4^v^x^:;^:3>FD-;VRNA 
2X103 ne-Oh T ERT4<>^x>r >^nVFD-;l/RN A 
1 0 OngCDLN C a p RN A 
1 0 OngtOK 5 6 2 RN A 
1 OOngCOKSiRNA 

hTERT mRNAO^g : Ta oMa nffj^ 
CCO^iJti. T a qM a nff^SlCfelt^. hTERT 
RN AOSS^feit*ri)o 
[0 0 8 6] 

1 \zt^m(om\z.mm\^rc. 



m 



1 



h T E RT^Kv^^-r-ry^y ha— ;l/mRN A03i^ 



20 2. 2 0 0ng£O. H T 1 0 8 0 ffl^lSi^^Oi^ R N Ao 

3. 2 0 0ng<?D> H e L aSfflfla^S5ttOifeRN Ao 

4. 2 0 0ngO. Hu V e cjifflSS^S3feO^RNAo 

5. 2 0 0ngO. SW4 8 OaSai^S^O^RN Ao 

6. 2 0 0x\%<D. LNCa PjfflSai^^^&cO^RNAo 

7. 2 0 OngO. "^1^2 9 3fflfla^S*O^RN Ao 

8. 2 0 0ngCO. K 5 6 2fflBS^S*<?:)^RN Ac 

9. 2 0 0ng<O. W I NjifflSSl^S^feO^RN Ao 

[0 0 8 7] JtiPiy^>r^-]s^rf«iara-y 

hTERT mRN AtO^^OtgtSti:. 5' :6^e>3' (O 
^><^-SYC 1 0 9 7 (IE?iJ#^4) i:-)KtCfflV>T 
5' -TGGGCACGTCCGCAA-3' 

40 n§> ©:ilt|!tfl^mgim8 6 6,0 7 1 -^tciBK^nxv^ 

-So 

[0 0 9 0] WTtcS' :^^5>3' ^OiElRjTS 

'r> CS 1 2 (iH?iJ#^6) ^fflt^Ttfofcc CfDT/D 
-yti. 2427-2456 tetOhTER Tfifi^E^Jj 

-TCATCGAGCAGAGCTCCTCCCTGAATGAGG-3' 

50 h (Pharmacia. Piscataway. NJ ) ^ffll^Tx 
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^^^rc^iz^f&Lfzo yji^iy-t^^ (FAM) mm 

it. 7 i7 lyyt-^ K 8 2 9 t(Om(0\^S^§ll^mc. BioGenex 
(San Ramon, CA ) A^€)>■^;^/■^;l/7' ^ h tLXlSM 

C S 1 (iB?'JS^7) 
C S 3 (iE?iJ#^8) 

[0 0 9 3] tlM 
§>i? to P C R tfilitJ:. 1 0 0 M 1 ^O'&ffSJCSiSaT'tTo 
/Co SJ^IS^iiS^WTO^aitcLfc : 
W5^RN A 

5 0 mM B i c i n e , pH 8 . 2 

1 2 5mM KOAc 
8%^'U-bn— ;l/ 
3iuM Mn (0 A c) 2 
200 /i.M dATP. 
400^M dUTP 

2 0 0nM ^y-^-Y-^- 
1 0 OnM ya-y 
1 % DMSO 
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tii|@iOP^K<*/c«)tC> HufeT'D-:/!^, Glenn Re 
search (Sterling. VA) 6 fffi^|e^^CA^RJtg^'t^X^•^ 

/Co 

[0 0 9 2] fe^i/Hi. J^^To^D— :;^^o^/^"rn*^^^ 
: 

5' .CAGCAGTGGCCTCTTCGACGTCTTCCTACG-3' 
5' -TCTACCTTGACAGACCTCCAGCCGTACATG-3' 
10 2:1— ^yh UNG* 

10:x-»yh rTth DN A.1^U>«^— tf' 
' Hoffmann-La Roche IC ^ 'z> T m^RlSWi^^^ t nX . 
^LTPerkin Elmer (Norwalk, CT ) ;b^^A#PJtg^fe 
(Do 

[0 0 9 4] W^L<{i. 1% DMS O^S/£rM^?S 

[0 0 9 5] tiiHSiSti^ G e n e Amp (iSS) 5 7 

0 OSS^UI^tHv'XT-A (PE Biosystems. Foster City, 

20 CA) «ffiL/c*?MW^rafiJl^i07'a7 7-r;l/ 

[0 0 9 6] 



dGTP, d CTP 



6 0-9-^<>;b: ^14: 

[009 7] ^gMT a qMa nftllff 30 
T a qMa nSlS*^::^oV^T. tufED N A4?U If 

tu lema ^o^Tt c>±g /c e> -r o 
[0 0 9 8] is®^^vis(owm(^t. i^ji:M(omyt(om± 
^m^t^cticj^^r. ^itcomco^v-^ ^ ^\^c' tic 

cn6^0/il?^8S((i^ Gene Amp (Mm) 57 0 
OSB?'MtB>^XxAT$)6:?3^i;i6i*S^n ; SUt^^+J'-v 

[0 0 9 9] mT^iiy^fiiti. s.it^<owm(D'^^^)\y<Dm 



5 0'CT 2^3^P5 
9 5"CT I^^Pb^ 

6 ot:t-3 O^'-Pb^ 
9 5X;t'2 oms 

6 OrTS 0©ra 

7 2T: 

[0 10 0] mm&j:nm(D^^^^m't^rzisbic. 

(i:. mmmytif^HMm^ly^Jl^ (A PL) «r^;^^*-e 
tTt)nfc. ti*i-9->i'^;l/gitcSt^^T^b/'co tuEA 

isbics.fS^mmim^(D^i^^^r^mmm(omm^Lrzo 
t>/c6"ro 

[0 10 1] 1. 1 2^0A F L^. i^TOS/StJlStRL 
tzo PCROig*s;b'^SiJ>J?O-9--l'^;l/70^6^t)v ^LT^ 
JtW^3b^+^-riJ7;l/^/cO 1 lHlt7t)n^OT\ i»JSL/cM 

i6]±^-^±^/cA6ti:. i^mmmrHtci mtLxmRt 
A F Lopg^tcji-r^fciicD "i^m^" ^t-r^^^va 
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30 



[0 1 0 2] MM : ^un-rimrcci m^. ixT(omz 
Tjk^o sct mit. 2m(Ds.fZ^f)^ibmz^m&^m^ 

1 Ontf-OrnvhD-;!/^. 2\B}(Dmmi^^(D^^ I 



[0 10 3] 



Ct fit 



05 
0^ 
03 
02 



:3 £0 h T E R T :;i<>>-r ^ V h p — ;!/ 
zie—cohTE RT.1<>^x-Y7'":3>hD-;l' 



1 Or3tf-<DhTERTvt^>*x>^':/=3>'^^-;^ 



2 6. 

3 0. 
3 3. 

3 6. 

4 1 . 



8 3 

1 5 
5 7 
8 4 

2 8 



3 0. 
3 4. 
3 9. 
3 3. 
3 1 . 
3 1 . 
3 2. 



9 5 

5 3 
3 5 
3 6 

6 8 
0 1 
5 8 



[0 1 0 4] 

UM Ct m 

2 0 Ong^OH T 1 0 8 0 
2 0 Ong<OH e L a 
2 0 Ongt^DHu Ve c ^fflSS^^ 
2 0 Ong(OS W4 8 OfflflS^ 
2 0 0 n%<0 L N C a P 
2 0 0ngO2 9 3mM% 
2 0 OngCDK 5 6 2mM^k 
2 0 OngCOW I NfflflSiS - 

[0 10 5] wmmmt. asnri^^McohTERT 

Log (No ) =Log (Nar ) -Log (R) " C 

T 

(CCT\ No ^i«»]^Dnlf-^T^>D^ Nafl ii. A 
F L^ct@^•r§ne-S^^^:IILl/>^IST»l5^ Rti. # 

(X) it. X:6M 0Oi£^^-r^gi(T$)§) c -Xf5^ 

[0 10 6] HuiS03yhP-;l/K3N-*^6»fc:CT 
Log (No) = 44. 411-3. 559* Ct 

[0 10 7] m%mMmM(o^n^^<o. sx^on 

^^SiLfcH^ffiS^ffll^TtT-r^/Cc ^S&^tC. mRNA 
[0 1 0 8] ±aiLfc3S^tt«S^fflV^T. hTERT so 



mRNAO^S[ (^RN AOng^fcOO. hTERT 

[0 10 9] 

ItgL/thTERTag (Jlf-Sfe/^ng) 



MS 

2 0 OngCiHT 10 8 0 
2 0 OngOH e L afflSai^ 
2 0 Ong^OH u V e c 
2 0 Ong(?DSW4 8 0 
2 0 OngOLNC a PfflSaiS 
2 0 0ngC02 9 
2 0 Ox^g(r>K 5 6 2*fflBSlS 
2 0 OngCOW I NfflflSI^ 



h T E RTygJg 
2 9.81 



2. 
0. 
6. 

1 8. 

2 8. 
1 0. 

0. 



8 7 

1 3 

1 3 
4 6 
6 5 

2 6 
0 0 



[0 110] M^RN Ai 
It^b/chTERT mRN AO?ije«?)IE5S1iCi. tutS 
T -J -fe-f Tf^ffiT R N A OffliJ^OjE5i14lciJ#*^ 
tJ-^^-ri^o SA^O^RN AlC*5tt^iS3f^H^O^fb1t 

ic. SfST^Iffl-r^RN ACO^H-fttJ:. tutSRNAtt5f4 

nTV>i>fci6TS^o hTERT m R N A CD^MOJIi 
JS^S;'cPItcS*^/ti6li:. ^R N A<D3Wa?^^S6^M 

[0 111] tijieM*44'CO^RN A«0*SittJ:. 

ob-^;i/T'fg3i-r§s j?ij<Diie?o^3Ei«:gij>!?tcsij^-r 



• 
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hTERT niRN AOilgti:. :?2S^n§fg3Ellc||-r 
41 -So 

[0 112] ji^:^n>hD-;l/iie^(7)3im. 2|s:fg 

tg*b^;i''efg?a'r^toTfe^o tots 

[0 113] HutS^i^hci-^^iie^mRN AOntr- 
^m^lc^ hTERT mRN AOrilf-S^ffl'J 

[0 114] mt^::^yha-;VMG^mRUA(D:3\^- 
§ : 

I^IilL/c^R N A ^m^LTz^R N A* (3> h a-;l/ 

(CCT\ HulB^^jfJ^Lfc^RN AtJ:. 7t^ffiJSA^8t# 

^yhn-yl/Se^mRN AOrntf-^-C^-fet^^ ^LT 

*4tc4ol>T^*J^n^^ h a— ;vae^m R N AO 
o Ir]U<. lilnLfchTERT mR 

HA 3 0 0 (E5lJ#^9) 5' 
HA 2 9 9 1 0) 

[0 118] HufSE F 1 A(7)mRN A0^1[ti> t^TCi 

wietcteScOT'D-y^ftiLcosiCfi^pcRS^fflt^T^ 

^-DX^ij-Dtzo SuieohTERTa>hD-;l/jb^6<^li 
L/ctl^«5ti:. fijieE F 1 AOra tr-|!(^ttS-r§fc 
ftlcfiefflL/'Co ^S^nSEF 1 A(Da\£-mt. 

[0 119] ButSOiilPLfchTERTiie (hTER 
T mRN Antr-S/^RN AOng) J&J^TcOa^C^ 

MS hTERTrg^ 
2 0 Ong^DHT 1 0 8 OfflSS^ 2 5. 3 5 

2 0 OngOHe L afflSa?^ 7. 3 8 
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sure [hTERT] = [hTERT] ' (^ffl^m 
[h T E R T] iih T E R T mRNAOifi 
[0 115] »tL<(i. BUfe^N'^X^-l:f>yiHg? 

§o L*^L*;b^e). HuIShTERT mRNASt/Mie 
n V hn-;l/3if5^mR N A<Dfgll5a^}^'^Sl«Lro^^ 
*e>tf> fjffihTERT mRN AcO^'ipfflSSti. flufS 
3 y hD-;l/mR N A^rSfi-r^rcA^lclIffl-r^c 

SC^A^feS<7)T% lutecOhTERT mRNAOJSS 

h T E R TtOf|3Eia^lC)l^-r^C ^:6'«Tt^o 
[0 116] fji5(OH-Sb/'chTERTrSfiti> >'n^X 
^^-tfy^^ae^^ E F 1 A 1 - a) iOf§3Eg 

1 Ajb^IE^&t5:^V14S?§^. ^<0n'y5'l:imm-'^<0\y 

^)vx'mm,'t^ c t^Tjkvfzo 

[0 117] tuiS^OFE 1 A ydRN ACOmm. §K 
S-^X 0 3 5 5 80t i:. i/— >A>'^;6^e>A^Pltl"Tr 

fe^o miieE F 1 Aco^«^ii*i-rsfc*jc^ffl*r§:/ 



2 2 
2 3 

2 8 

3 4 
1 6 
00 



-CAATGCCAGTGGAACCA-3' 
5' -CCATACCGGGnTGAGAACA-3' 

2 0 Ong<7:>H u V e cSBflSIS 0. 

2 0 OngOSW4 8 Offlflai^ 7. 

2 0 OngOLN C a PfflSS^^ 1 6. 

40 2 0 Ong(D2 9 3$BflSl^ 3 8. 

2 0 OngOK 5 6 2a5flaiS 9. 

2 0 OngtOW I NSBflSl^ 0. 
[0 12 0] m5 

xd;^^-- lfrS14*}iH-r^fc460. tulBhTERT 
mRN AOft3S^fflt>^^ffltttix tiia?0^'JtcfB®OSS 

tc^fflbfciam^ SulShTERT mRNA^TDiSS* 

50 2^iS*^07ya-hTfe^fco liiPb/'ch TE RT m 
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[0 12 1] mitBM**lc^4^^xa^-^— Ifffittti^ 

^micx-i^T^mmmi^mxnbn^. chang. 1999. p 

CR Applications (Innis et al., eds) Chapter 17, Ac 
adeniic Press. San Diego ICfB^OS^Sfi^T R A P T^y 
■fe *fflv^T 7 -tr ^ L /to 

[0 12 2] ^\m\c^■or:^mmmlcmxn^n^s * 

mm^ms, 6 2 9, 1 5 A P7 

[0 12 3] ±:S:OChang. 1999 tClBffiOJglSfi^ T R A 

±:i: CViC^^?M(0<^ t) ^TDHiguchi and Watson. 
1999tctfiKcDSir.WP C R}£^ffit^TtTt)ni)x milBT 
R A PT*y'fe^<^)SS)K-efeO^ cnti:"ra^^— ^ftc 

?7]^cDT-npi^— tf#SSftais 2 5X-ei O^^Pb^ 

[0 12 4] ^uncD. mtiy'^p^'^-'^r^^'&rsmm 

LfchTERT mRN A(Dm&<om^'ftiy h^^ M 
^it. |ijfBcD7"n;'^^---tf«143b^«uiBhTERT mR 

CO 1 2 5] BufBcO|S6!5LfchTERT mRNA^Oii 

WT^DT^S^^clBKLfc : 
•rP^^— lfrgtt=cr [hTERT] +C2 
(CCTCi = 2. 8 7 5 5T£)0> ^bTC2 =- 
6. 2 0 3 7Tfei)) o 

[0 1 2 6] HfllBOC2 hTERT mRNA:6^ 

2 It^fz. ffliJ^LfcxP^^-^f'Stt^O. hTERT 
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m R N A (ommic^t^^^^t^ im&xmmx^i^rj: 

"^mLTzmcO. iE(D "X^JK-" * (2. 1 5 7 4) x 

[0 12 7] trTWOa^-^VhtiSB^Iil^O-^ 
ti. r2 =0. 9 6 1 4 i:^^<3;'5tcftSfL/c:o tulB^O 
imt. tulBhTERT n\RN Acommximx^ 

^C^}b^T'ti.o 9 6%U±^^r2 (i> IfilBhTERT 
m R N A^xPP«^— lf}S14c0^ffl^ bTffll^^ cl ^ 
io\ ■rPp<^--lf?SttOiEW*S'J^«:Si«*r^C^^^ 
-To 

[0 12 8] {^fflLfcitf^tO-rP;^^— t:S147*vlr>r 

ffltC cfcoT^B^fflSlcSfiAtl^nSx Gelmini et al. . 
1998. Clinical Chemistry 44 (10) : 2133-2138lCfBK 
20 $nTV>^o ffiOxP^'^-'tfTSttZ^vfe'Y^ffi^'r^ 

fcisbic. mimmmmjt>n. htert hirnao 

tSM^^V^T^ BufBhTERT mR N A<Dilg*^e>lt 

[0 1 2 9] Me. 

hTERT mRN A^^g : RgT^fl^P CR?g^ 
CCDMl^t. 7°D-7^MLiO "R^c:^6^P C R" 
30 hTERT mRN AO^a^lE^t. CCX\ C 

nti*H6^ti:±:Sj:<^Higuchi and Watson. 1999. PGR Ap 
plications. Chapter 16lJ:|BK;^ nTV^^HI* t^OT'fe 

[0 13 0] »tL<ti. 
e^*? AXJi S Y B R Green! (Molecular 

Probes. Eugene, OK) cOV^-fn:6>^ffit^TtTt)n^o E 

40 fz h "^o 

[0 13 1] 

tulBTa qMa n 7 7-fe-f'Ofciei)iO±:5:lcfB^OSlS^ 
fij:;^^V^Tt7t)n. L^^LWfBSJStctD^^tOti: 1 /i g 
/ILl^0^^bx^>^'>i^-^:^fet)^ ^LTBulBt?:)yp-y{i 
-ffifflLfeV^o S Y B R mm) G r e e n I «rffll^^ti 
HufBi0t<0i:|WHitctT^n^:6^ DMS 
O^^T^fRLfcO. 2XSYBR Green! 
(1 0, 0 0 0 X i: LTBS^^nTV^i)) «:fflV^§o 
[0 13 2] S Y B R (Mm) Green! ^ffll^^S 
50 mt. G e n e Am p (iSIf ) 5 7 0 OSB^'J^^ffiv'XT 
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A (PE Biosystems. Foster City. CA) ^ffll^T. BulS 
COT a qM a n T -tr^T*±aib/clR)— v;l/-»t-f' 
^U>^7^ff;S:ffll^T^f -^o BuieOG e n e Amp (fS 
m) 57 OOm^mihi^T.'rL.it. SYBR (Iffi^J G 
r e e n I ^ffll^^f^ffiOfcfetcSlt^nv -^LTglSg 

nri^^o S{tx^v^'^A^ffiU>i>S/tai:. AB I PR 
I SM mm) m^mtbi^T.'rL. CPE Biosystems, Fos 
ter City. CA) %ffll>T?7t>n. CntijS^^^S^ttljSS 

[0 13 3] tg>ll*«?%I^O§a(i> ±a5b/'cT a q M a 

[0 13 4] mi 

miLm:^^>(D^f^^B^mmc^^f^ hTERT mRNA 
hTERT mRN ACD^m(0'&mit^ Ri~R9T*a 

[0 13 5] #-cOffliSMif4ti:. f@f*R l~R4;b-^S 
LT^^m^n/co {H*R 3RI/R 4 a^t^om^iS*^ 

mm^fb^m^LfCo 2 GOngCD^RN A(OKmx *H 

[0 13 6] Stc. ffi^S^tcA^^Sg^t: htuiZlBSiO^ 30 
RN A<0 2 0 0ng6S*4 (Clonetech,Palo Alto. CA) 
It. ^>:^x^:/r3>hn-;b "NC" i:«"r 

[0 13 7] ^ati. ±a?Lfc:T a qM a nT^ytr^^ 
L h T E R T .1^ -< > b D -yVKSP^^Otg-H^: 

m\ mmm^^i'^MLrzo w^^T^hTERT mRw 
A<Dm&(omtm. ±aiO. sij>s?tc«"j^LfcEF i a 4o 

m R N ACQiiJgtcacJv^TliiSLfco 
[0 13 8] JgS«r. WToa. RUm^ic^^^o m 
ISf7)(5l-(7:iflif**5fe (-r^t?-^. ffli*R 5-R 9SSt) 

(DiEnmm.Rxsmmm^(Dum'ibmrc. tuiEhTER 
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T m R N A(OmA(0. M 4 Ictot,) ^tm^^Blzt^fz 
hTERT mRNAtig (je-^/ne) 











NC 


0. 


2 1 






R 1 


0. 


1 7 






R 2 


0. 


0 0 






R 3 






1 . 


9 6 


R 4 






1 . 


5 3 


R 5 


0. 


3 7 


3. 


7 5 


R 6 


0. 


1 2 


6. 


5 7 


R 7 


0. 


4 9 


2. 


2 6 


R 8 


0. 


4 7 


5. 


6 8 


R 9 


0. 


4 0 


5. 


9 2 



[0 13 9] Hijfeo^>;^x^ t/nv hn— (iSII 

CDhTERT mRN AC0fg31^^L/Co Iql^Slilx BUlB 
tDIE^HuiZlflSfflm. <St\ SiEl^-^^l'OhTERT 
mRNA«Ofgil:^^>b. {iLR2tihTERT mRN 
A(D5i31:^Ui&:6^o/co 

[0 14 0] 5*Mfi^tC. ^TO;^f>14Hi[arBgia«aoM3f4 
ti. ^m^±.n\.rz \y^}\y<D hTERT mRNA (D^ 

hTERT mRN AcDlSllcOfEHti. lE^r^UnXc^ 
t^Ttl^^nS h T E R TmR N AO^flOlQH-hfi^I 
L^^^b-^-^fCo hTERT mRNAOfglg 
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<400> 1 

gcagcgctgc 

QCQcgctccc 

gccgctggcc 

ggacccggcg 

acggccgccc 

ccgagtgctg 

gctgctggac 
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ccgcgtgggc 
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gctccaggca 
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ctgtgctggg 
cccaggaccc 
ccatccccca 
actgcgtgcg 
tcaagagcco 
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cgtctctacc 
gaccagcccg 
cagtggcctc 
caagtcctac 
cagcctgtgc 
gctcctgcgt 
cttcctcagg 
gacagtggtig 
gccggcccdc 
gcagagcgac 
cggcttcaag 
tcacagcctg 
caagatcctc 
tcagcaagtt 
ctgctactcc 
cggccctctg 
gactcgacac 
gctgagtcgg 
actgccctca 
gagcagacac 
cacacccagg 
catgtccggc 
gagtgtccag 
gggccagctt 
ccagattcgc 
aggtggagac 
ccctgtiacac 
gaggrgctgt 
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ttgacagacc 
ctgagggacg 
ttcgacgtct 
gtccagtgcc 
tacggcgaca 
ttggtggatg 
accccggtcc 
aacttccctg 
ggcctattcc 
tactccagct 
gctgggagga 
tttctggatt 
ctgctgcagg 
tggaagaacc 
atcctgaaag 
CCCtccgagg 
cgtgtcacct 
aagctcccgg 
gacttcaoga 
cagcagccct 
cccgcaccgc 
tgaaggctga 
cacacctgcc 
ttcctcacca 
cattgttcac 
cctgagaagg 
aggcgaggac 
gggagtaaaa 



tccagccgta 
ccgtcgtcat 
tcctacgctt 
aggggatccc 
tggagaacaa 
atttcttgtt 
gaggtgtccc 
tagaegacga 
cctgctgcgg 
atgcccggac 
acatgcgtcg 
tgcaggtgaa 
cgtocaggtt- 
ccacattttt 
ccaacaacgc 
ccgtgcagtg 
acgtgccact 
ggacgacgct 
ccatcctgga 
gtcacgccgg 
tgggagtctg 
gtgtccggct 
gtcttcactt 
ggagcccggc 
ccctcgccct 
accctgggag 
cctgcacctg 
tactgaatat 



catgcgacag 
cgagcagagc 
cacgtgccac 
gcagggctcc 
gctgtttgcg 
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cctgctgctg 
ctccatcaga 
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agggatgtcg 
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cctggggtca 
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ctgatggcca 
gctctacgtc 
aggcctgact 
gaggcctgag 
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gccctccttt 
ctctgggaat 
gatgggggtc 
atgagtttLt 
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gatacccgga 
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caagcattcc 
ctcaggacag 
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cccgcccaca 
ccagggaggg 
gagcgtttgg 
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tggcgctcgg 
cacataggaa 
gccttccacc 
titggagtgac 
cctgtgggtc 
cagttxtgaa 



acctgcagca 
atgaggccag 
gcatcagggg 
cgctgctctg 
gggacgggct 
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trgttcagat 
ccccggaggc 
ccttcaaccg 
ggctgaagtig 
ccaacatcta 
tcccatttca 
cggccrccct 
agggcgccgc 
tgctcaagct 
cccagacgca 
ccaacccggc 
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aggggcggcc 
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gccaagggct 
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tagtccarcc 
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<40d> 2 

catgggcacg tccgcaa 

<210> 3 

<211> 17 

<212> DNA 

<213> Homo sapiens 

<400> 3 

cgccgaatcc ccgcaaa 

<210> 4 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 4 

ggcgtggtgg cacatgaa 

<210> S 

<211> 15 

<212> DNA 

<213> Homo sapiens 

<400> 5 

tgggcacgtc cgcaa 

<21D> 6 
<211> 30 
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<212> DNA 

<213> Hon^o sapiens 

<400> 6 

tcatcgagcft gegctcctcc ctgoetqegg 

<2ao> 7 

<211> 30 

<212> DMA 

<213> Homo sapiens 

<400> 7 

cagcactggc ctcttcgacg tcttcctscg 

<210> B 

<:211> 30 

<212> DMA 

<213> Koaio sapiens 

<400> B 

tctaccttgo . cagacctcca gccgtacstg 

<210> 9 
<211?' 17 
<212> DHA 

<213>' Homo sapiens - * 

<400> 9 

castgccagt ggaacca 

<210> 10 

<21I> 20 

<212> DMJK 

<213> Homo sapiens 

<'300^ 10 

ccataccggg tttgagaaca 
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